A 4-methoxybenzoate O-demethylase from Pseudomonas putida. A new type of monooxygenase system.
A strain of Pseudomonas putida grown on 4-methoxybenzoate as sole carbon source contains an enzyme system for the O-demethylation of this substrate. The enzyme system is purifiable and can be separated into two components: an NADH-dependent reductase and an iron-containing and acid-labile-sulfur-containing monooxygenase. The reductase, of molecular weight 42000 and containing two chromophores, an FMN and an iron-sulfur complex (EPR at g = 1.95), reduces both one-electron and two-electron acceptors (i.e., ferricyanide, 2,6-dichloroindophenol, cytochrome c, and cytochrome b5) at an optimum pH of 8.0. Increasing ionic strength affects these activities differently. The absolute spectrum of the oxidized displays distinct absorption peaks at 409 and 463 nm and a small shoulder between 538 and 554 nm. Treatment with dithionite or NADH reduces the absorbance throughout the visible range, yielding a spectrum with small maxima at 402 and 538 nm. Spectroscopic characteristics of the reductase indicate a tight coupling between its two chromophores. The iron-containing and acid-labile-sulfur-containing monooxygenase, which has a molecular weight of about 120000, contains an iron-sulfur chromophore with an EPR signal at g = 1.90. This protein is a dimer whose subunits each have a molecular weight of about 50000 and are perhaps identical. The optical absorption properties are somewhat unusual. In contrast to other iron-sulfur proteins, there is no significant peak near 415 nm in the absorption spectrum of the oxidized protein, but rather one at 455 nm. The presence of the substrate 4-methoxybenzoate increases both the NADH-dependent reductase. Hydroxylation can be achieved by the monooxygenase also in absence of the reductase with artifical reductants. This enzyme opens a new group of oxygenases within the classification scheme, i.e., iron-containing and labile-sulfur-containing monooxygenases. From the reported data, a scheme for the interaction of the isolated pigments and their relationship to various acceptors is proposed.